Introduction. In a continuation of our study on the synthesis, structure and properties of the FeCp complexes of tricyclic heterocycles, the structure of (I) (I) was determined. A method of synthesis (Scheme 1) different from the one used in the synthesis (Scheme 2) of the 2-methyl homologue (Sutherland, Pirrko, Gill & Lee, 1982) , for which the crystal structure has been elucidated (Simonsen, Lynch, Sutherland & Pi6rko, 1985) , was employed. The objective of the present study was to determine whether the change in the method of synthesis, as well as the presence of a methyl substituent, would have any effect on the geometry of the heterocycle in the complex. * To whom correspondence should be addressed.
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Experimental. The title compound was obtained from the monodemetallation reaction of a 2:5 mixture of cis and trans- ( ~76, ~76-thianthrene) bis [(Cp) iron -(II)] hexafluorophosphate by light in an acetonediethylether-methylene chloride solution. The preparation of the dicationic mixture was reported by Lee, Pi6rko & Sutherland (1983) . Crystals of the thianthrene monocations were grown from the resulting solution at ca 255 K. A needle-shaped orange-yellow crystal, 0.10 x 0.21 x 0.50mm, was mounted and transferred to a Syntex P21 diffractometer equipped with a graphite monochromator utilizing Mo Ka (a = 0.71069 A) radiation, where it was maintained in an environment of dry N2 at 163 K using a Syntex LT-1 low-temperature delivery system. Preliminary investigations revealed the crystal system to be monoclinic. 45 strong reflections, 20.68_<20___ 26.87 ° , were used to refine the unit-cell parameters. 13 497 reflections (h -17 ---, 17; k -11 ---, 11; l 0---, 32) were collected using the to-scan method, 6849 unique reflections, Rint = 0"019; 20 range 4---,52 °, 1 ° to scan at 6-12 ° min -l, depending upon intensity. Four reflections (006; 006; 200; 211) were remeasured every 96 reflections to monitor instrument stability and crystal decay (maximum correction on I was < 1.75%). Absorption corrections were applied based on measured crystal faces (Riley & Davis, 1976 Cromer & Mann (1968) with anomalousdispersion corrections from Cromer & Liberman (1970) , while those of H atoms were from Stewart, Davidson & Simpson (1965) . The least-squares planes program was supplied by Cordes (1983) ; other programs used are cited in reference 11 of Gadol & Davis (1982) . Positional parameters of all non-H atoms with equivalent isotropic thermal parameters are given in Table 1 . Bond lengths and angles for the non-H atoms are listed in Table 2 .* Figs. 1 and 2 show the thermal ellipsoid drawings (SHELXTL-PLUS) of molecules A and B, respectively, with the atomic labeling schemes. The packing diagram is shown in Fig. 3 .
Discussion. In both molecules of the asymmetric unit, the Fe atom is centered above the Cp ring; however, bonding between Fe and the arene rings is asymmetrical. The longest Fc C distances are to the C atoms adjacent to the S atoms. The Fc C4a and Fc C10a distances are 2-100 (5) and 2.098 (6)A in A, and 2.092 (5) and 2.081 (5)/~ in B, as compared to the average 2.078 (6) AFc arene C distance in A and 2-076 (6) A in B. This indicates that the Fe atoms are not exactly centered on the arene rings. The C--C distances of the coordinated arenes are longer than the C--C distances of the uncoordinated rings in both molecules. This phenomenon was also observed in similar compounds reported by Simonsen et al. (1985) and Lynch, Thomas, Simonsen, Pi6rko & Sutherland (1986) . The distances between Fe and the Cp rings, 1-6702 (7) and 1-6650 (8) A in A and B, respectively, are longer than the distances between Fe and the coordinated arene ring planes [1.5385(7) and 1.5336(8)A in A and B, respectively]. All these distances are well within the range of distances observed in similar compounds (Lynch et al., 1986; Simonsen et al., 1985) . The dihedral angles between the Cp ring planes and the coordinated arenes [2.5 (2), 1.5 (2) ° in A and B, respectively] are both less than 3 ° which was observed in compounds reported by Simonsen et al. (1985) and Lynch et al. (1986) . The largest angle is in A where the FeCp moiety is inside the fold.
In a previous paper, the crystal structure of (5a,6,7,8,9,9a-r/6-2-methylthianthrene)(r/5-Cp)iron(II) hexafluorophosphate (II), prepared in a double nucleophilic substitution reaction from an o-chlorobenzene complex as a starting material, was described (Simonsen et al., 1985) . It was found that * Tables of the crystallographic data, anisotropic thermal parameters, H-atom parameters, bond lengths and angles involving H atoms, and structure-factor amplitudes have been deposited with the British Library Document Supply Centre as Supplementary Publication No. SUP 52632 (50 pp.) . Copies may be obtained through The Technical Editor, International Union of Crystallography, 5 Abbey Square, Chester CHI 2HU, England. C4A  C6  C5A  C6  C5A  C9A  C5A  C7  C6  C8  C7  C9  C8  C9A  C9  S10  C9A  S10  C9A  C5A  C9A  S10  CIOA  SI0  CIOA  CI  C10A  C12  Cll  C15  CII  C13  CI2  C14  C13  C15  C14  CI1 C15 Cp ring. The dihedral angle of the 2-methylthianthrene complex, for which a similar repulsion should exist, was slightly smaller than that of thianthrene (Larson, Simonsen, Martin, Smith & Puig-Torres, 1984) [127.4 (3) vs 128.7 (7)°]. Three other factors should be considered: (1) FeCp is an electronwithdrawing group which would tend to flatten the heterocycle, (2) the methyl substituent on the arene ring is an electron-releasing group which would exert the opposite effect, and (3) packing forces. The difference in the dihedral angles of (I) and (II) must be due to the influence of the methyl group which counteracts the FeCp complexation effect. The method of synthesis of (I) resulted in a 1:1 ratio of two conformers, whereas the 2-methylthianthrene complex, prepared by a different synthetic route, yielded only the in-fold conformer. To ascertain whether both conformers were formed in the latter synthesis, a dynamic 1H NMR study in the range of 175-370 K was carried out. The spectrum remained unchanged at all temperatures, indicating only one conformer or, perhaps, ring flipping. However, the co-crystallization of the two conformers of (I) seems to indicate that both of them produced in the reaction remain stable at and below room temperature (both synthetic routes are completed at room temperature) with no ring flipping.
The PF6 groups are reasonably well behaved with the P--F bond distances ranging between 1.598 (4) and 1.610 (3) A in A and 1.585 (3) and 1.601 (3) A in B. No F--P--F angle deviates from the octahedral geometry by more than 0.6 ° in A and 0.7 ° in B.
Currently, we are involved in further work which should clarify the stereochemistry of formation of heterocycle complexes in a double nucleophilic sub- [Fe(CsHs)(C1EHsS2)][PF6] stitution reaction and the influence of substituents on the molecule folding.
